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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an analytical 
system which makes use of a polyacetylene membrane, 
which can be used universally, by which various organism 
samples can be analyzed simply and with high sensitivity 
and in which the membrane can be manufactured easily. 
SOLUTION: A coloring sensor is formed in such a way that 
it is composed of fine particles covered with a 
polydiacetylene membrane liposome, with a polyacetylene 
membrane film or with a polydiacetylene membrane and 
•-• t ii w that proteins whose molecule is made low are taken into the 

Lao "(B-AF'PMp Lag(ita/nii polydi acetylene membrane so as not to generate a hue 

change in the membrane. An analytical method uses the 
sensor. As a preferable state, the proteins whose molecule is 
made low are formed in such a way that an antibody Fab* 
fragment, an antigen protein having a molecular weight of 
100000 or lower, a peptide which is composed of the residual 
group of 3 to 20 pieces of amino acids or single -stranded 
DNA having 100 bases or lower used to form 
double-stranded DNA by hybridization with single -stranded DNA in a sample and an antibody 
which reacts with the double-stranded DNA and which does not react with the single-stranded 
DNA are combined. The hue change of the polydiacetylene membrane is generated by an 
antigen-antibody reaction with an analyte (a component to be inspected) in the sample, and 
the analyte can be analyzed with high sensitivity. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The coloring sensor characterized by incorporating the proteins which carried out depolymerize so 
that it might consist of the particle with which poly diacetylene film liposome, the poly diacetylene film film, 
or the poly diacetylene film was covered and color tone change might not be caused in the poly diacetylene 
film at this film. 

[Claim 2] The coloring sensor of claim 1 characterized by for the proteins which carried out depolymerize 
being the Fab'fragmentation of an antibody, and being what carries out an antigen and an antibody reaction 
with the antigen contained in a specimen. 

[Claim 3] The coloring sensor of claim 1 characterized by for the proteins which carried out depolymerize 
being with a molecular weight of 100,000 or less antigen proteins, and being what carries out an antigen and 
an antibody reaction with the antibody contained in a specimen. 

[Claim 4] The coloring sensor of claim 1 characterized by for the proteins which carried out depolymerize 
being the peptides which consist of 3-20 amino acid residue, and being what carries out an antigen and an 
antibody reaction with the antibody contained in a specimen. 

[Claim 5] 100 in which the proteins by which depolymerize was carried out carry out hybridization to the 
single stranded DNA in a specimen, and it forms the double stranded DNA Coloring sensor of claim 1 
characterized by combining the antibody which does not react to a single stranded DNA although it reacts to 
the single stranded DNA and this double stranded DNA below a base. 

[Claim 6] The analysis method of the biological material which the coloring sensor of either claim 1 - claim 
5 is contacted in a specimen solution, and is characterized for color tone change of the poly diacetylene film 
by spectrometry or carrying out visual observation. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the analysis method using the new coloring sensor and this 
sensor which consist of the poly diacetylene film, if it explains in full detail about the technique of analyzing 
the various ligands in a biological material (ANARAITO). 
[0002] 

[Description of the Prior Art] The film formed of the autoagglutination of an amphiphilic diacetylene 
molecule By carrying out UV (ultraviolet rays) exposure, it is polymer-ized and blue is presented. This poly 
diacetylene film Producing change of a color tone according to an operation of the rise of pH and 
temperature, dynamic stress, etc., and becoming red is known. (For example) Lipowsky and R. (1991) 
Nature 349, 475-481; Bloor and D. And Chance, R.R.(1985) Polydiacetylenes : Reference, such as NATO 
ASI Series E and Applied Science. 

[0003] Recently, the attempt which applies the poly diacetylene film to a biosensor using this property is 
proposed (Charych and D.H. others). (1993) Science 261, 585-588 ; Others [. / Reichert and / A], (1995) 
J.Am.Chem.Soc.l 15 and 1 146-1 147 (1995); Chemistry & Biology 3 besides Charych D.H. (1996), and 
1 13-120 (1996). That is, it is the attempt which is going to build the biosensor which can detect ligand to 
high sensitivity using color tone change (blue -> red) produced when the poly diacetylene film is made to 
incorporate the acceptor which reacts to the disease germ which exists in a biological material, a virus, a 
toxin, etc. specifically and each acceptor combines with specific ligands (a disease germ, a virus, toxin, etc.). 
Here, by the approach proposed until now, sugar and a lipid were chiefly used as an acceptor. 
[0004] However, the acceptor of the same number as the number of the classes of ligand which can apply 
such an approach only to detection of the ligand with which joint structure of an acceptor and ligand was 
clarified, and which the acceptor was identified, therefore it is going to detect is compounded, and it has the 
difficulty that it is thought that conquest that the preparation conditions of the poly diacetylene film must be 
examined to whenever [ the ] is impossible. Composition is very complicated to the acceptor which consists 
of sugar or a lipid, it has many things accompanied by difficulty, and has still many that have an inadequate 
color tone change in detection of ligand. for example, above Charych ** — in the approach (Chemistry & 
Biology 3 and 113-119 (1996)) of depending, although ganglioside is made to incorporate as an acceptor for 
detecting an influenza virus Since color tone change of the poly diacetylene film resulting from association 
of the poly diacetylene film and an influenza virus is inadequate, the actuation with the film complicated [ if 
it kicks, will not become, but ] to preparation as a sensor which introduces sialic-acid poly diacetylene 
several% as an accelerator of a structural change is needed. Moreover, if the ligands which it is going to 
detect with a natural thing differ, it is necessary to also re-evaluate a structural change accelerator. 
[0005] Furthermore, the conventional approach is effective only in the ligand which generally has the 
acceptor of 1000 or less molecular weight extent, and unsuitable for detecting the ligand which makes a 
macromolecule an acceptor. It is because color tone change will arise on the film only in it if the acceptor of 
a macromolecule is incorporated by the poly diacetylene film. 
[0006] 

[Problem(s) to be Solved by the Invention] Using the poly diacetylene film, the purpose of this invention is 
flexible, is simple, can analyze various biological materials to high sensitivity, and is for membranous 
manufacture to also offer an analysis system new type [ easy ]. 
[0007] 

[Means for Solving the Problem] this invention person drew a header and this invention for the 
above-mentioned purpose being attained by incorporating the poly diacetylene film in the comparatively 
low-molecular proteins which can react or interact with the ligand in a biological material (ANARAITO: 
test component). In this way, this invention consists of the particle with which poly diacetylene film 
liposome, the poly diacetylene film film, or the poly diacetylene film was covered, and offers the coloring 
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sensor characterized by incorporating the proteins which carried out depolymerize so that color tone change 
might not be caused in the poly diacetylene film at this film. 

[0008] As a desirable mode, the proteins which carried out depolymerize in the coloring sensor of this 
invention are the Fab'fragmentation of an antibody, and it carries out an antigen and an antibody reaction 
with the antigen contained in a specimen. As another desirable mode, the proteins which carried out 
depolymerize in the coloring sensor of this invention are with a molecular weight of 100,000 or less antigen 
proteins, and it carries out an antigen and an antibody reaction with the antibody contained in a specimen. 
As still more nearly another desirable mode, the proteins which carried out depolymerize in the coloring 
sensor of this invention are the peptides which consist of 3-20 amino acid residue, and it carries out an 
antigen and an antibody reaction with the antibody contained in a specimen. Moreover, 100 in which the 
proteins by which depolymerize was carried out carry out hybridization to the single stranded DNA in a 
specimen, and it forms the double stranded DNA in the coloring sensor of this invention as another desirable 
mode The antibody which does not react is combined with a single stranded DNA although it reacts to the 
single stranded DNA and this double stranded DNA below a base. Furthermore, this invention contacts the 
above-mentioned coloring sensor in a specimen solution, and offers the analysis method of the biological 
material characterized for color tone change of the poly diacetylene film by spectrometry or carrying out 
visual observation. 
[0009] 

[Embodiment of the Invention] The sensor of this invention enables high sensitivity detection of various 
ANARAITO (ligand) by making the proteins (antibody protein, antigen protein, a peptide, or a nucleic acid 
and antibody protein) by which depolymerize was carried out to the poly diacetylene film incorporate. This 
invention namely, by giving the structural change of extent which the poly diacetylene film is made to 
incorporate the proteins of low molecular weight comparatively, and does not cause color tone change on 
the poly diacetylene film A structural change of the complex protein originating in an antigen and an 
antibody reaction when these proteins react with ANARAITO becomes very large. It is based on discovery 
that the color tone change accompanying destruction and it of the structure of the poly diacetylene film can 
be caught to high sensitivity, without introducing a structural change accelerator. 

[0010] The sensor of this invention is applicable to the analysis of the system of arbitration based on an 
antigen and an antibody reaction. For example, in a Prior art, detection of all the ligands containing ligand 
undetectable since the acceptor is not identified is possible by producing the antibody (the antibody to any 
ligands is producible). Moreover, also about an antibody, even when the detail of the joint structure between 
this antibody and its acceptor is not clarified, it can detect by making the poly diacetylene film incorporate 
the antigen protein or antigen peptide with which causing the antibody, and an antigen and an antibody 
reaction is known. Furthermore, the sensor of this invention is applicable also to detection of a nucleic acid 
by combining with antibody protein so that it may mention later. 

[001 1 ] The sensor of this invention based on an antigen and an antibody reaction can be manufactured on 
the almost same conditions easy and by making the liposome of the poly diacetylene film, a film, or the poly 
diacetylene film covered on the particle incorporate proteins to stability, and moreover making it incorporate 
it quantitatively, even if target ANARAITO differs. For example, in order to manufacture the sensor of the 
liposome mold according to this invention, after forming the diacetylene film in a suitable organic solvent in 
the case of which, an organic solvent is removed and the poly diacetylene film with which these proteins 
were incorporated is obtained in the diacetylene film and the proteins of the specified quantity which were 
obtained by carrying out UV irradiation in the suitable buffer solution, after ultrasonicating subsequently, 
churning and. What is necessary is to add a particle suitable in the buffer solution and just to perform same 
actuation, in order to obtain the sensor of the type with which proteins were incorporated by the poly 
diacetylene film covered on the particle. Moreover, what is necessary is to be immersed in the solution 
(buffer solution) containing the proteins of the specified quantity, and just to perform UV irradiation, after 
moving the film formed by the LB film (Langmuir Blodgett film) accumulating method according to the 
conventional method to a suitable base material, in order to prepare the sensor which consists of the poly 
diacetylene film film. Thus, the sensor of this invention can be fundamentally manufactured by 
above-mentioned actuation also in which analysis system, and the complicatedness that the preparation 
conditions of the poly diacetylene film must be examined whenever the target ligand (ANARAITO) changes 
is avoided. 

[0012] One of the big advantages of the sensor of this invention is by having made the poly diacetylene film 
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incorporate an antibody to have enabled detection of all the ligands that exist in a nature fundamentally. By 
carrying out immunity to an animal according to a conventional method by using ligand (ANARAITO) used 
as a specimen as an antigen, it is because the antibody to this ligand is obtained simply. According to the 
purpose, both a polyclonal antibody and the monoclonal antibody of an antibody are usable. Such an 
antibody needs to carry out depolymerize so that color tone change may not be caused on this film, when 
incorporated by the poly diacetylene film. Although all antibodies may be able to be used for the sensor of 
this point and this invention, generally it is desirable to use antibody fragments, such as intact IgG, F(ab') 2, 
and Fab'. Since it is especially called low molecular weight more, Fab'fragmentation is desirable. 
[0013] Carrying out an antigen and an antibody reaction with a specific antibody can also make the poly 
diacetylene film incorporate various kinds of clear proteins or peptides in the sensor of this invention, and it 
becomes it detectable [ this antibody ] by this. In this case, when incorporated by the poly diacetylene film, 
in order to make it not make this film cause color tone change, as for 100,000 or less molecular weight and a 
peptide, generally, what consists of 3-20 amino acid is desirable [ protein ]. As the protein which can be 
used for the sensor of this invention, or a peptide, the envelope protein (gpl20) fragment 254-274 used for 
detection of a HIV (human immunodeficiency virus) antibody, the envelope protein (GP90) used for 
detection of a HCV (Homo sapiens mold virus) antibody can be mentioned. 

[0014] The sensor of this invention is further applicable also to detection of a nucleic acid. For example, 
DNA incorporated by the diacetylene film and complementary DNA are detectable to high sensitivity by 
making the poly diacetylene film incorporate the single stranded DNA (for it to be 100 generally below 
base) which carries out hybridization to the single stranded DNA in a specimen, and forms the double 
stranded DNA, and the antibody which does not react to a single stranded DNA although it reacts to this 
double stranded DNA. This sensor is based on having solved by using together the antibody which reacts 
specifically the problem which cannot cause color tone change of the poly diacetylene film with the double 
stranded DNA only by formation of the double stranded DNA. Such a double-stranded-DNA specific 
antibody can also be easily manufactured by carrying out immunity of this double stranded DNA to a 
suitable animal. 

[0015] color tone change which originates in an antigen and an antibody reaction with the proteins 
incorporated by the poly diacetylene film like the above statement, and the ligand in a specimen 
(ANARAITO) if the sensor of this invention is used — the various ligands in a living body (active 
ingredients originating in them, such as a disease germ, a virus, and a toxin, further various kinds of 
physiological active substances, etc.) — quality — and quantitative analysis can be carried out. Although it is 
common that the spectrometry which uses a spectrophotometer performs, analysis is good also by visual 
observation, when making qualitative analysis into a key objective. Especially when using as a film type 
sensor, a suitable base material like paper or a thin sheet plastic can be made to be able to support this film, 
it can be immersed in specimen liquid like litmus paper, and existence of a test component can also be 
known simple from extent of the coloring (color tone change). 

[0016] When using the sensor of this invention for quantitative analysis, generally it is used on a particle 
from the ease on handling, or the point of sensibility with the gestalt with which the poly diacetylene film 
was covered. In this case, as for an example desirable as a particle, polystyrene, the Pori fluororesin, etc. are 
mentioned. Moreover, generally the particle size of a particle is 0.01-1 .0. Being referred to as mum is 
desirable. 
[0017] 

[Example] This invention is not restricted by these examples, although an example is shown in order to 
clarify the description of this invention further below. 

Example 1 : Make the liposome of the diacetylene film incorporate Fab' of the anti-Homo sapiens 
alpha-fetoprotein antibody which carried out depolymerize, and detect a specific antigen to high sensitivity. 
Chloroform: 100ml of organic solvents of methanol =2:1 0.1-2mg/ml Diacetylene is melted so that it may 
become concentration, and it is the capacity of 500ml. It put into glass KORUBEN, and the organic solvent 
was removed at 25 degrees C, rotating KORUBEN so that the diacetylene film may be made into 
homogeneity on a glass front face, one - 20 — micro — g — /— ml — concentration — anti — Homo sapiens — 
alpha fetoprotein — an antibody — Fab — ' — containing — tris - HC1 — the buffer solution (pH8.0) — 50 — ml 

— adding — ten — a minute — between — intense — agitating — further — ultrasonicating — a solution — 
homogeneity — carrying out — the purpose -- ** — carrying out — anti — Homo sapiens — alpha fetoprotein 

— an antibody — Fab — ' — having incorporated — poly — diacetylene — the film — liposome — 50 — ml — 
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having prepared . UV irradiation was carried out to this and diacetylene was polymer-ized. The alpha 
fetoprotein (alpha- AFP) (it is set to 0.1 to 100 ng/ml like) of various concentration is added to 1ml of this 
0.2mg [/ml ] liposome solution, and it is 640nm with a spectrophotometer (Beckmann ultraviolet visible a 
spectrum analysis-system DV- 640). Change of an absorbance was measured. Although the result was 
shown in Table 1 and drawing 1 , a quantitive and remarkable absorbance change of an absorbance was 
extremely accepted over the low-concentration large range. 
[0018] 
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[0019] Example 2: Make the particle which covered the diacetylene film incorporate Fab 1 of the anti-Homo 
sapiens alpha-fetoprotein antibody which carried out depolymerize, and detect a specific antigen to high 
sensitivity. Chloroform: 100ml of solvents of methanol =2:1 0.1-lOmg/ml Diacetylene is melted so that it 
may become concentration, and it is the capacity of 500ml. It put into glass KORUBEN, and the organic 
solvent was removed at 25 degrees C, rotating KORUBEN so that the diacetylene film may be made into 
homogeneity on a glass front face, polystyrene latex of 10 - 200 mum 45ml (pH8.0) of tris-HCl buffer 
solutions and particle size 0.212 (SERADAIN — ) containing Fab 1 of the anti-Homo sapiens alpha-fetoprotein 
antibody of mug/ml concentration Add 5ml of American 0.5 % (w/w) liquid to coincidence, agitate it 
violently for 10 minutes, and it is ultrasonicated for 3 more minutes. Homogeneity was made to distribute 
suspension and poly diacetylene film covering polystyrene latex 50ml which incorporated Fab 1 of the 
anti-Homo sapiens alpha-fetoprotein antibody made into the purpose was prepared. UV irradiation was 
carried out to this and diacetylene was polymer-ized. It is 1 00 with this latex suspension water. It 
double-dilutes, the Homo sapiens alpha fetoprotein (alpha- AFP) (it is set to ten to 1000 pg/ml like) of 
various concentration is added to 1ml of this dilution suspension, and it is 640nm with a spectrophotometer. 
Change of an absorbance was measured. Although the result was shown in Table 2 and drawing 2 , it was 
checked that the quantitative analysis of high sensitivity is possible. 
[0020] 
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[0021] Example 3: Make a diacetylene film film incorporate Fab ? of anti-Homo sapiens f s fetoprotein 
antibody which carried out depolymerize, and detect a specific antigen to high sensitivity. Chloroform: 
100ml of solvents of methanol =2:1 0.1-10.0mg/ml Diacetylene was melted so that it might become 
concentration, and it extended to Langmuir-pro jet film accumulation equipment. The formed film was 
moved to the glass covered with octyl trichlorosilane. this poly diacetylene (pH8.0) film — 0.7x2. 5cm the 
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film of size — Img/ml concentration — anti- — Homo sapiens — alpha fetoprotein — an antibody — 0.1 M — 
a phosphoric acid — a buffer — dipping — four — degree C — one — an hour ~ reacting — making — Fab — 1 — 
containing — anti — Homo sapiens — alpha fetoprotein — an antibody — Fab — ' — having incorporated — 
poly » diacetylene — the film ~ having prepared . Furthermore, it polymer-ized by UV irradiation. 0.1M 
phosphoric-acid buffer 20micro containing the Homo sapiens alpha fetoprotein (alpha- AFP) (0.1 to 
lOOmug/ml of concentration) of concentration various on this film — 1 in addition, change of a color tone 
was observed in viewing. Although the result was shown in Table 3, having carried out qualitative analysis 
by visual observation from low concentration extremely was admitted. 
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[0023] Example 4: Make the liposome of the diacetylene film incorporate the envelope protein (gpl20) 
fragment 254-274 (Cys-Thr-His-Gly-Ile-Arg-Pro-Val-Val-Ser-Thr-Gln-Leu-Asn-Gly-Ser-Leu-Ala-Glu) of 
HIV, and detect a HIV antibody to high sensitivity. Chloroform: 100ml of organic solvents of methanol =2:1 
0.1-2mg/ml Diacetylene is melted so that it may become concentration, and it is the capacity of 500ml. It put 
into glass KORUBEN, and the organic solvent was removed at 25 degrees C, rotating KORUBEN so that 
the diacetylene film may be made into homogeneity on a glass front face. Envelope protein (gpl20) 
fragment 254-274 of HIV of l-20microg [/ml ] concentration Envelope protein (gpl20) fragment 254-274 of 
HIV which adds 50ml (pH8.0) of included tris-HCl buffer solutions, stirs violently for 10 minutes, 
ultrasonicates further, makes a solution homogeneity, and is made into the purpose Incorporated diacetylene 
film liposome 50ml was prepared. UV irradiation was carried out to this and diacetylene was polymer-ized. 
The inactivation HIV (it is set to 0.1 to 1000 pg/ml like) of various concentration is added to 1ml of this 
0.2mg [/ml ] liposome solution, and it is 640nm with a spectrophotometer (Beckmann ultraviolet visible a 
spectrum analysis-system DV- 640). Change of an absorbance was measured. A result is shown in Table 4 
and drawing 3 . 
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[0025] Example 5: Make the particle which covered the diacetylene film incorporate the envelope protein 
(gpl20) fragment 254-274 
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(Cys-Thr-His-Gly-Ile-Arg-Pro-Val-Val-Ser-T^ of HIV, and detect a 

HIV antibody to high sensitivity. Chloroform: 100ml of solvents of methanol =2:1 0.1-10mg/ml Diacetylene 
is melted so that it may become concentration, and it is the capacity of 500ml. It put into glass KORUBEN, 
and the organic solvent was removed at 25 degrees C, rotating KORUBEN so that the diacetylene film may 
be made into homogeneity on a glass front face, polystyrene latex of 1-200 Envelope protein (gpl20) 
fragment 254-274 of HIV of mug/ml concentration 45ml (pH8.0) of tris-HCl buffer solutions and particle 
size 0.212 which are included mum (SERADAIN — ) Add 5ml (w/w) of American 0.5% liquid to 
coincidence, stir it violently for 10 minutes, and it is ultrasonicated for 3 more minutes. Envelope protein 
(gpl20) fragment 254-274 of HIV which homogeneity is made to distribute suspension and is made into the 
purpose Incorporated diacetylene film polystyrene latex 50ml was prepared. UV irradiation was carried out 
to this and diacetylene was polymer-ized. It is 100 with this latex suspension water. It double-dilutes, the 
inactivation HIV (it is set to 0.1 to 10 pg/ml like) of various concentration is added to 1ml of this dilution 
suspension, and it is 640nm with a spectrophotometer. Change of an absorbance was measured. A result is 
shown in Table 5 and drawing 4 . 
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[0027] Example 6: Make a diacetylene film film incorporate the envelope protein (gpl20) fragment 254-274 
(Cys-Thr-His-Gly-Ile-Arg-Pro-Val-Val-Ser-Thr-Gln-Leu-Asn-Gly-Ser-Leu-Ala-Glu) of HIV, and detect a 
HIV antibody to high sensitivity. Chloroform: 100ml of solvents of methanol =2:1 0.1-10.0mg/ml 
Diacetylene is melted so that it may become concentration, and it extends to Langmuir Blodgett film 
accumulation equipment. The formed film was moved to the glass covered with octyl trichlorosilane. It is 
0.7x2. 5cm about this diacetylene (pH8.0) film. It is Img/ml to the film of size. Envelope protein (gpl20) 
fragment 254-274 of HIV of concentration Dip in a 0.1 M phosphoric-acid buffer, and it is made to react at 4 
degrees C for 1 hour, and is the envelope protein (gpl20) fragment 254-274 of HIV. The incorporated 
diacetylene film was prepared. Furthermore, it polymer-ized by UV irradiation. 0.1M phosphoric-acid buffer 
20micro containing the envelope protein (gpl20) fragment 254-274 (ten to 10000 pg/ml concentration) of 
HIV of concentration various on this film — 1 in addition, change of a color tone was observed in viewing. A 
result is shown in Table 6. 
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[0029] Example 7: Make the poly di acetylene film incorporate a deoxy nucleotide (DNA), and detect 
specific DNA in a specimen simple to high sensitivity. 20microl The liquid containing the specimen DNA 
(ATACGAAGGCCGAGCATACA) which reacts to the poly diacetylene film film which incorporated the 
probe DNA (the number of bases: 20mers, TATGCTTCCGGCTCGTATGT) of various amounts (0.1 
-lOOpg) prepared according to the approach of an example 3 complementary was added. Color tone change 
was not seen at all. Next, 20microl, in addition color tone change 60 seconds after were observed for the 
antibody (10microg/(ml)) only reacted to the double stranded DNA in viewing. A result is shown in Table 7. 
The result of Table 7 shows that it is high sensitivity and that it is quickly detectable simple for the inside 
DNA of a specimen by using the antibody which reacts to the double stranded DNA specifically. 
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[0031] 

[Effect of the Invention] much ligand containing the ligand (ANARAITO) which the sensor of this invention 
which consists of the poly diacetylene film is flexible, and was not able to be detected conventionally — high 
sensitivity — and it is detectable simple. The coloring sensor of this invention can be easily manufactured on 
the same conditions, even if the target ligands differ. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the graph which shows the result of a detection trial of alpha- AFP using the poly 
diacetylene film liposome according to this invention. 

[Drawing 2] It is the graph which shows the result of a detection trial of alpha- AFP using the poly 
diacetylene film covering polystyrene latex according to this invention. 

[Drawing 3] It is the graph which shows the result of a detection trial of the HIV antibody using the poly 
diacetylene film liposome according to this invention. 

[Drawing 4] It is the graph which shows the result of a detection trial of the HIV antibody using the poly 
diacetylene film covering polystyrene latex according to this invention. 



9/10 



JP-11-194130-A JP Translatio: 




[Translation done.] 



adB*«*HW (jp) 02) ^ H ^ ft ^ ^ (a) (wmfmmkmm^ 

#1^11-194130 

<43)^KB ¥J*11#(1999) 7 M21 B 



(51) IntCL* «»J3B^ FI 

GO IN 33/566 COIN 33/566 

33/52 33/52 A 



&&&& * fjfe#goD&6 FD (± 8 K> 





«r«¥9-369574 


(71)ttilB!A 


00013Y052 










(22)tiigae 


JP/S 9 (1997) 12£26B 




SOlC«3teCK»a 1 TB 12#4 ^ 
















ytuz&njmmM its 12*4 # «sc^ 














C7S09WH* 










JfcStSRS3tK»«lTS12#4^ ttcSC^ 














(72)5£W# 
























(74) A 





(54) [$g93<0£«:] #U^7ir^W>K««Vi-5^fe-fe>i} — 



(57) [g**>] 

*iti> «fls+<0 1 *IDN A t /ij ^ -fe'-y 3 y 
LT2*g|bNA*»j£'*-*100 flQU2lT01'44IDN 
Afc, K2^DNA(=^?«;Pl:ttKDNAfc:UtK 




Los (ff-AF PXS) LoflCpg/m I ] 



(2) 



ifSia 1 ? 11-194130 



imxm 1 1 yr-fefv-yiy-ify-A. *y ^ 
c 2 ] Ltcmmm&K mm f a b - 

KJS-T & t CDX'fr I. £ t fr^Sit-rSif 1 <D3$fe-fe 

ISDN A fc/^>f r »J M Hf-y 3 yU2 2(s:g[D NAJ 
^■T&IOO JSSmT<01*S(DNAt, 12«DN 

X-izJbitt: i> COT h h Z b £ mi b ■* •£> if^B 1 

[00 0 1] 
[00 0 2] 

Ci^TMSjifeiti, uv (S^HSl) B?J*-r&.rJ: 

K^o^y'-?— ftsfvcsrfeSMU £<7>^y^r-fef- 

^ pH. &SO_t#. 

tc J: *) feiS^fl:££ t#-fe£3r6 £ f: t>mhixX ^£ 

(tflRJf . Lipowsky. R. (1991) Nature. 349, 475-481; 

Bloor, D. *5<J:t>'Chance, R. R. (1985) Polydiacetyl 
enes : NATO ASI Series E, Applied Science3?# 
M) . 

v«*^-f **yy--izfem-?&s&x-tfmmzthT^& 

(Charych, D. H.ffe. (1993) Science. 261 t 585-588 ; 
Reichert, A.fliS. (1995) J. Am. Chen. Soc.. 115. 1146 
-1147 (1995) ; Charych D.H.flfe. (1996) Chemistry 8 
Biology. 3, 113-120 (1996)) . -t%*>*>^ 



izif&Thmjjm. mm&tzmmmiz%.m-r 

6SS«sSr--Ky>''T-fef-U>'JKlcJX»?a.^^Tt5#. «■ 
30 b%&LtikZtz4it&-eLm&{L (Hrfe-^fe) * 

mm lx y y zmmmiztfutix-z >+r— 

^ixX^tc^mX'ii^mWb LT*£>«*a^B§«#*ffl^ 

[0 0 04] Vti*V*&t>. ZLCDZoft-Xmi,^ gigflc 

$*t^ y H^maifc u*»awrc*-*\ L^t. 
££-j£Lt, zwtiviztfv isr-t+uymcrimwyki* 

#F^1t?ST-raS5rffa k<0#^<, y^K 

{£. _h|SC0 Charych ^>tcj:i.^r^ (Chemistry & Biolog 
y 3, .113-119 (1996)Hct3Vvr:<i. -f >-7/^>if 

;^<^-&tcje&rs^y ^r-fef-u»p^feiB 

;l«*y i?7*f u^iS%iAWtt^l^^f , -fe 

tz. ^ifc^*'^, ^tbLidt-rsy^h'^M 

[0005] tac*W^<4, -HRfcl^FJITia 

Tm^^^Srtoy^VHO^^ST'S,'), 
4r^S:S^f*:i: -T y ** V H * ^Hi-r i.<7)t ^ t* 
^-e^:^. E^iH^OS^^y^r-fe^-UV 

mt,zjR>)&&i\& b ttitfifx-miz^m^^^^ 

hX'*>&< 
[0006] 

yr-tfi^v-iJiw lx. x)f£mx-<smn. 

^rfrbv^ r«o^«f ^^AS-^-TS £ b izfrh. 
[0007] 

^fflLftaitsjwffi^^sa^i&'-Ky ^r^u>m 

^T-fcf-l^BtyjKV— A. jKU ^'T-fe^l/^Jl^ ;W 

^y^r-k^-pxMt^jatfeis^Sr^i^e^^ 

^r^J: o izf&ft^iLLtzm&mfim'J&.StiX^&Z. b 



(3) 



1-194 130 



-tefcvvHi. ffi*fftLfcie^\ iJiflWDFab " 

teKm-tz>h<r>Th&. fflnffZL^mmt lx. 

A*. &ffc*CDl#ggDNAiv\-<T'J:r-f-te— >-g yL 
T2a(s:®DNAS:^-r&100 *SSJaTtf>l*«DNA 
^2*«fDNAtCK«?r-&* t l*«(DNAWiRjE 

L 3: v m& k i> <VX$> £ . Z!>iz % 

[0009] 

Z~5St&lZl,1zi><7)X'$>&. *f|B^{±, sKUi^ 

^tt.zs-z.xtK zkizx*). MMa«* s r^9-f h t 
KmLtzk^<r>tm • imm.miz.tem.-? 
mm&ittfttmzzk* <%o. mmszitmrnizmx-? 
s-t^. y i/"r-b ^ is >-mcnm&<ow& t *tuz 

# o feP^Yb^SiSJSttgi. &Zk & fc v ^ 5 
[0010] *%BBc0-feV-^-(4, £UE • ifcteZUBlzm 

-i < &m<o%i<Qttmizmm-i- hzk#x*h. mn a. 
&&*o%ffiTit&®i*&m%.zivx v ^ ^ ^titbizmmx 

viztt-thim^i/mssmxibz,) . ttz. mmz-o^ 
x i> % mm k -e ^s^* t ^nm&mm^mmim 
t>i)Hz2tix\,^\v§^x'i>. *<vimkim ■ iii&K 
mzi&c\^zktftohixx^&imw&£fzi$im'<-r 

F £ U ~>* T Hr U VJK lz IX 0 2= £ * -5 i fc tc i 0 # 
J: -5 l,zin.#mmk mn-SiiitZ ZklzX *) „ 

cDm&izi>mm-9-&zkwx'Z&. 
[ o o 1 1 ] im ■ ttmut>izm'3<*ft.w<7)*:>y-- 
(±. Wftisrt?^ hwm&->x\,ixuz&m— <r> 

•j -a *> l < j± 7 * ;ua . * fcttfaia^±fc:«as 



. m,f&F±iizmEiztiJz# o ^r^uymzm 
smmiv&£ti.ti?j7'<?>**>y--$:'&&t l zte, mm 
m^izm^mt^mtt lx mm<mipin^i <t 

-^PS-T-S-Wi. ^tC^V^LBM (7^^- 
• /oy'i -y h^) RWiilzJ: *)mf$.LtZ7 

m*3mmz&Ltz&. m&m<omem*-&tsmm m 
mm izmmv. wmtzft*.** znxoiz. 
*?mv>4z>v--\t. ^-ptLtry&tftmz&^Tb. 
mz±^<ommz x -> tssti. z k . awco y 

^TVH (7-f-5>t h) if^hhtzmz^)-JT^.^y 
[0012] *3SHJIo-fe >-^-<o±# ^rf ij^tr) i o»4, 

m^mziz mm&izfriEt&^T en u jy>- Hco^aj^ ^ 

-f h ) ^taMi: LXftmizm^mmzXMZ-t&Z. k izj: 

ix.mv Fiztt-fziKfctfffimzn&ti&frhx' 

otctfCmt. #Vi'T*+U>'mi,Z-&*)&&tl*zk%lZ 
d i: iP&^X'h h, z\ coA, *ftW<r>±^—iz-g!3m 

gG, F { a b " ) j . Fab •«rifOj:.54tt*79 
Itw3l4KFab ~ 77^^WJU\ 

[0013] yy—izu. ZifecDimkim. 

■ iA:temm^&ZktfWC>fr%:$.ffi0)m£3g.t-lZ^y-+ 

FZtfVz/T-t+i'ymizm'o&titzzk t-c#. i 

isT-t-i-u >mzM o s>t.ixtc k # izmmiz-^m^^ 
mzztti^xo iz^ h tiMzi,t . — mz. smttt? 
aio^mT, ife. ^rf-H(i3— 2im<?>T smfrt* 

S^Jtti^Tf - K k L-"C<4, HI V (h h^feJSPT:^^ 
/U^.) in.#<Otfliiit,zm^t>ix&^>''<n^7-&& (gpl2 
0)^^54-274-^ , HCV (hM>7^^X) taftW& 
tfit=ffloA>^Sjc>-^D^rSa (GP90) ^if^^fS 

[0014] ^^O-b^-^-Ji:. $ ^fc^SSO^ai^ 

i>mm-rzzk#x'i*&. mm. &&<pcoi*mDN 



<4> 



1fg3¥l 1-194130 



A TV 74 4f-is 3 > LT 2*SSD N A 
51*®DNA (-H&K100 igSWT) I£2#MD 
N AtcteRjS-TS* 1 1 N AfctiR/SLSrV-tfttti: 

-b^-P >-MCK *) iiifcftfcD N A i: ffiStWS: D NASI 

D N Acom&tfzlttX'litfV ^T-fef-pyK^-fei^-fbSr 
jg^wi»2T*£*VMSM£2*SlDNAfc^#iimzR 

<. *<DJ:3<r2*«DNAl$»(|triiitti>, K2*«(D 
NA$r3S^K)!B5fc:^-r&^ fclcJ: 0 fSmtcgBt-r & 

[00 15] *^^-feV-9--$-fflV^{^ SUicOid 
[0016] ^BHO-feV-^-S^^WtcfflV^^ 



<^?^{±, 0-01-1.0 AtrnfTSOtfififcL 

[00 17] 

tbmm£7jk-rt>K ^mizti^mmmizx^xm 

^y-;W=2 : lco^mmmOOml lz 0.1~2ng/ml £0 
mLkzKhiLo&VT^^tmfrV. ^i500ml XT 

m&x-% h * o izaju^yzm&zttw^xix^m 

yu^4 VfitffrOF a b - Sr-t-tf MTX-HC 1 WMWl 
(pH8.0)50ml^D^., 1<«MB« U < 8H* b , 

hT-o-r-f ^tftffcF a b ' *R9&l*CTy S^T-fe^l" 

vnytfy— a50bi&««i,£. cmtcuvBgMU-c^* 

T-fef-l^VS-JKy^— fcL*:. ^O0.2fflg/mlcoy*'y — 
l±m& 1 nHcHi^SrigjScOa - 7 1 hrDff >- («- 
AFP) (0.1 — lOOns/raHC&S iioiiZ) Srjni.. 

-640 ) -C640nm «98bfcJKtf99Mfc£ jHJ6 Lfc . 

[0018] 
[Sgl] 



o-AF P<0»£ (ds/bI) 




0 


0.000 


0. 1 


0. 015 


0.3 


0.028 


i.o 


0. 061 


3.3 


0.118 


10 


0.232 


33 


0.478 


.100 





[00 19] £dt0I2 : ^^fcL^Stbha-?;* h. 
;no^A : ^^y— ;U=2 : l^fflElOOal 0.1 



tha-7x frnf-f Vt/tftrcOF ab " Sr-^tfMlX 
-HC ( PH8.0) 45ml £!Stg0. 212 umCO^J 

% (w/w)aE5ml«rl5l^Jni x 10#[S}8 L < U $ 



(5) 



11-194130 



h/nf^f > (or -AFP) (10— 1000pg/ml k:3:&J: 
3C) £flO;t. :fr3BftKff-C640nm <7>©3fcJK<0^ft:£a!l 



[0020] 



a -A F POfi« (pg/ml) 




0 


0. 000 


10 


0. 040 


33 


0. 082 


100 


0. 162 


330 


0.331 


1000 


0.701 | 



[0021] mt&M3 : «4mfcL*:&Lb hco? h:r. 
A : **S—)\,= 2 : 1 <Dj§&100ml fc 0.1— lO.Omg/m 

Xfcr^L*:. dco^y^T-fef-lxV (pH8.0)1^0.7 
X2. 5cm <01M X<0 ? >f /PA 1 mg/ml <OigJ^£t b b 
a-7 ^hy°v^r4 >-ffi;flttO0. 1M If y 7 r-Cg 

U Fab " £-a-tf«;b h«- 



V— TLL*:* r^^^^AJi^a^^lUgcOb Nor -7 
^ h/nf^f V (a-AFP) (0.1 — 100 jug/mlcOtg 

[0 0 2 2] 
[^3] 







0 

(>< y r? r -<DZh) 


m 


0. 1 


m 


0, 33 


& 


1.0 




3-3 




10 


m 


33 




100 





[0023] pZfcmA : H I V(DJ^><W7~mQ (gp_ 
120)»tJt-254-274 ( tys-Thr-His-Gly-I le-Arg-Pro- Val- 
val -Ser-Thr- G 1 n-Leu-Asn-G I y-Ser-Leii-Al a-Gl u) £: zsT 

iSJg^ft^ . ^no^A:^^/-;l.= 2 : l<0 
*«»«100inl (20. 1 —2 mg/ml c3«KtC=5r& £ ? 

1— 20uz/m\i&)g.CDH I VcOJO-^o^TSa (gpl20) 
Bfn254-274 Sr^tfh'J-X-HC 1 Sg®?g (pH8.0)50 



(gpl20)Br^254-274 ^roOii/C^^T-b^l/VmU^ 
V— A50ml*ffl«Lfc. Clix^UVMftftT^r-b^P 
VSsKUV'HfcUfc. <I^0.2mg/mlcoy^V-A®Jfl[l 
mlfc«**^*>^jgtt<ffcH I V(0.1-1000pg/mi IZ* 

«^»W^X^DV-640)T'640nm cO®3tJK<JOSHk 
*WeLfc. IS*(i«4hS3^'r, 

[0024] 

[314] 



(6) 



Kfffls?- 11-194130 



h i v&nm cpg/mi) 




0 


0.000 


LO 


0.018 


3.0 


0. 032 


10 


0. 078 


33 


0.152 


100 


0.311 


330 


0.041 


1000 





[0025] |£tijs#!j5 : H I VcOJl <S>. 
120) Kft £"254-274 { Cys-Thr-His-Gly-1 1 e-Arg-Pro- Val- 
val -Ser-Thr-G 1 n-Leu-Asn-G 1 y-Ser-Leu-Al a-G 1 u ) Sr ~JT, 

1 cO^SSElOOml 1=0.1 — lOmg/ml <JD^KtC=5r&«t ? Ci^' 

n/K>-S-|Hl^$-(i:^r*^25X:T-^«^S-^U^:. 
1—200 jug/mli&KOH I VcO-Xi^o^ga (gpl2 
0)BW254-274 £-&tf h i/X-HC 1 (pH8.0) 
45ml fciftflO. 212 Mm WJXf Uy5f (-k7 



io#fsastL<ja#u s^tc3^sisi#aa!aaL 

T, SjSaE^%— tC^ScS^-s BWfc-fSH I VOMcy 
<a»>7-ifa <g P 120)BWt254-274 £K92 ! /t*:>'*T-fe 

n* zmmco^ismt h iv <o. i~io P g/mi tc^a ? 

[0026] 
[fi5] 



h i v<z>»& (pg/isi) 




0 


o.ooo 


0. 1 


0. 040 


0.3 


0,082 


1.0 


0. 1C2 


3.3 


0. 331 


10 


0. 701 



[0027] pmm6 : H I VCD3^>"<Wy&& (gP. 
120)Br^254-274 ( Cys-Thr-His-Gly-I le-Arg-Pro-Val- 
Val -Ser-Thr-G 1 n-Leu- Asn-G 1 y-5er-Leu- Al a-G 1 u ) £ i?T 

.-fe^w^ai^-f/PAWRoa*-*.' hi vtm*m%m 

100ml (C0.1 —10.0nig/ml <Di&mz%:6 Jz 3 tC^T-fe-?- 
1^ U ^>^$^T /ni;x7M«gg 

(pH8.0)^$r0.7 X2.5cm <0lMXfl>:7 * Jl'Afc lmg 
/ml <0«fl#)H I ViOX^n^ria, <gpl20)Bf^25 



4-274 ^0.1MUyiA' 7 7r-WiL, 4X:"CH*HR 
JE3i*\ H.I Vwy^n^riS (gpl20)Br*-254-27 
4 ^IXOa^i^r-tr^W^^PML^. U 

3rig*<?>H IV^xy^D^7gg( gP i2o) 1^254-27 
4 (10-10000pg/mlc7)igjg) £#t*0.1MU:xK/\>:7r 

[0028] 
[516] 



(7) 



mm 1 ?- 11-194130 



H I VCOmtft CP8/al) 




0.0 

(/< y "7 r — O 30 




10 




OO 




100 


tT 


330 


^fT 


1000 


*T 


3300 


fr 


10000 





[0029] gafcM7 : itT^+U^mz^r**^ . 

(DNA) ^ffiOa**. «JtfW*tf>»5&0 

tTW«Lfc»*3r* (0.1 — 100pg)c7)^D— N A 
<*SS<0?R : 20mers, TATGCTTCCGGCTCGTATGT ) SrBXOSs 

*DNA(ATACGAAGGCCGAGCATACA)$:#O?S$r20 J u 1 Jo*. 



cW^JE^&£ritt:£ -(lO/xg/ml) 20/4 liBXT. 60# 

mwmmi* ^moNAiz^mmzKm-t^tA^ 
mm-t&zkizj:*)^ a«c*DNAjB8s, fs®^ 

aB»(ctft!BTS £ £ £^ LT . 
[003 0] 
[317] 



^DNAOS(pg) 


2 NA^tS 


2 4tfitDN Alc*J*-<5 


0 


m 


m 


0. i 


m 


ft 


0.3 


m 


ft 


1.0 


m 


ft 


3.3 




ft 


10 


m 


ft 


33 


m 


ft 


100 


m 


ft 



[003 1] 



[02] *369ifc:t£.d ij -fe ^ u yxf 




100 



Log (a-AFP*S) LogCng/nH 



[H3] 




Loo <H I VMSO Log[po/ B |] 



(8) ^iTll-194130 



[@2] 




Log XH I V3t&> LooCpg/BM 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
y( BLACK BORDERS 

% IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^( FADED TEXT OR DRAWING 

□ B LURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

$ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ; 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



